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PAN AMERICAN WORID AIRVAYS, INC., DOUGLAS DC-7B, N 776PA,
NEAR VENICE, ITALY, DECEMBER 23, 1955

The Accident

A Pan Ameracan World Airways DC=7B, N 776P4, lost No. 3 powerplant because
of engwne fire while an flight near Venice, Italy, on December 28, 1955, about
1930,1/ The aircraft veturned to Rore, 1ts last point of departure, and landed
without further difficulty. The }i2 passengers and six crew members were not
mjured,

Mstory of the Flight

Pan American World Airways Flight 65 of December 28, 1955, originated at
Teheran, Iran, for New York, New York, with several stops scheduled including
Rome, Italy, and Brussels, Belgium., (Brussels was a temporary replacement
stop for Paris, France.) The flight segments from Teheran to Home were routine,
Flight 65 departed Rome at 1818 on an IFR (Instrument Flight Rules) flight plan
to Brussels which specified a cruising altitude of 19,000 feet. The cre+ of
six consisted of Captain A. D. Reedy, First Officer Y. J. Box, Third Officer
J. B, Sorenson, Flight Engineer L. C. Thayer, Purser Miss Artha Cruhl, and
Stewardess Miss Eva Fredin. A navigator (second officer) was not required or
carried on the flight. Cruising altitude was reached without incident at 1852
and ths flight proceeded i1n clear weather.

At 1912 Ho. 3 engine and propeller overspeeded and the tachometer needle
swung rapidly past the haghest calibration, 3,200 r. p. m., to full deflectaon,
where 1t remained, The captailn immediately reduced power on all engines, then
disengaged the auto=pilot, and the flight engineer attempted to feather the
¥o. 3 propeller, without success., At the same time the copilot noticed a mo-
mentary flicker of the fire warming light for the power section of No. 3
engine, Airspeed was reduced from 200 knots to 10 knots and descent was
started. The first officer, who had been in the cabin, came forward and re=-
ported a fire in No. 3 engine. As No, 3 propeller was windmilling at a high
speed, an attempt was made to "freeze" the engine by shutting off its oal
supply. Accordingly, the firewall shutoff valves were closeds One bank of
C0s was discharced which reduced the intensity of the Ifare but did not extine
suish 1t, The second bank of COp was tempsrarily held in reserve. During
these actions the I'light engineer was intermittently depressing the feathering
button, The dascharge indication on the ammeter showed the feathering moitor to
be sperating but the propeller did not feather and continved to wandmill as

1/ A1l times referred to herein are (reenwich mean; altitudes are mean
sea level,
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vefore, Fire wornings were s+ill lacking an the cockpit with the cxeeption
of the momentary flicker immediately followingz the overspeeding.

Zone ? and zone 3 fire warnings from No., 3 engine then appeared, This
was fo1lowed by increased fire at the No. 3 engine area, whereupon the second
bank of GOs was dascharged to that engine. The red warning lights and sural
alarm still operated after this second use of COz. About this time the flight
engineer noticed an i1ntense vhite fare through a rupture in the cowling near
the air scoop of Ho, 3 nacelle,

The beach and flat shores of the Adriatic Sea near Venice, Italy, were
visible 1n the moonlight fron the flicht's altrtude of 5,000 feet. It was
decided to make an emergency landing on o1 near the beach and Home radio was
so advised, The aircra’t descended to 500 feet and, at this altitude, after
a series of bright flashes and severe vibration, the burning No. 3 engine fell
free of the aircraft. The awrcraft then went below 500 feet and severe
buffeting occurred with the airspeed dropping abruptly to about 90 knots,
Power was applied to the remaining three engines and an airspeed of 140 knots
and a c¢limb of 150 feet per minute were soon established.

A visual inspection revealed the fire to be extinguished with no apparent
damage to the wing; the use of 10 to 15 degrees of wing flap reduced the ex-
1stang buffetings A further check indicated that the aircraft was capable of
continmuing flight and Rome was advised of their intention to return. The air-
craft was then climbed to a cruising altaitude of 7,000 feet and the flight
proceeded to Rome, where it landed at 2040,

Veather conditions were clear throughout the area that was flown by
Flight 65,

Investization

A shepherd observed the still burming engine on the ground near Venice
and notified State Police, who guarded the engine and propeller until arrival
of PAWA persomnnel. After photographs were taken these components were Lrucked
to Rome for examination and subsequent shipment to PAWA's maintienance base at

New York.

The oropeller oovernor had not been damaged by fire and after an initial
examination this component was flown to the United States. At the Hamlton
Standard factorv it was disassembled under the supervision of Board investi-

gators.

Dis=sserbly of this povermsr, model SUL6=O6GP3, serial No. 76400, revealed
a fatigue type Tailure of the covernor drave shaft, part Mo, 670350, Imtial
f31lure extenaed through the web between twyr of the high prteh 01l ports with
resulting farlure occurring to the drave shalt through the remaining webs,
The fracture line passed through one or more quench cracks at the port webs.
Total time on the shaft was 407 hours when the failure occurred. Examination
of the remainder of the governor revealed that broken parts of the shaft had
blocked o011 ports which effectively prevented reatherang of the propeller,

4 review of past governor drive shaft failures of this type revealed
“aur others that sceurrea during October ana December 1955, All of these were
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1n the same type enrines and DC=7B's, Further, all were si<ilar in that a
fatigue failure occurred at the corners of the rectangular high pitch ports
in the shaft. Tofal times on all of the failed shafts were between 375 and
592 hours.

As a result of these failures Hamilton Standard had revised i1ts heat-
treating procedures to reduce quench cracking. All povernor drive shafts in
service were returned for replacement with tnose having the improved heat-
treatment, The letter "U" after the part numoer (67035) on the drive shaft
imvolved in this accident indicates that this replacement had been accomplished,

In November 1955 all DC-7B operators were aavised by the propsller manu-
facturer that as a result of the failures a program was being initiated to re-
place all governor drive shafts bearing the part number 67035 with a new shaft,
part number 321822, This new drave shaft ircoroporates elliptical high and low
nitech ports in place of the rectangular ports, thereby eliminating stress con-
centrations 1n the corners. All PiWA DC-7B8s are currently being equipped
wath the 321822 drive shaft and an r. p. m. sensitive hydraulic pitch lockg/
in the dome assembly. This replacement program 'as established by the mamu-
facturer waith praority given to governors having Jless than 1,000 hours. Those
with over 1,000 hours of use were considered to be airworthy.

On January 16, 1956, the Civil Aeronautics Admnistration issued Air-
worthiness Darective 56-2-2 making mandatory the replacement of propeller
governor drave shaft 67035 with governor draive shaft 321522 on all DC=7 air-
craft.,

The manufacturer 1s producing a newvly designed drive shaft which in-
creases the web strength between the ports by 50 percent, The new shaft,
part number 321841, has four oval ports at the high and low pitch post.lons,
thereby increasing the web size between the ports.

An examination of the No. 3 entine at Newr York indicated that iws opera-
t10n, prior o ithe shaft fallure, had no bearing uvon the cirfficalties en-
comntered by Flirht 55. The cxamination also indicated thzt as a result ol
over~speedinz .he engine irpeller assembly fa'lcd and damased the rear engine
case 10 an extent lhat the fuel injection lines in the case were broken., This
undoubtedly allowed fvel to escape, resulting »n severe fire, There was no
apparent maloperation of No. 3 engine prior to the drive shaft failure,

Analysis

The engine impeller assembly must have disintegrated centrifucally,
throwing metal particlcs outwardly through the cowling through whiach was seen
the intense white fire; this failure also accounted for the severed fuel lines
that provided a source of fuel for the fire.

The reason Zor the failure of the fire warning system to funcizion
properly could not be determined because of asmage to the system during the
fire and the tearing auzy of the engine and pronelier, However, in this case

2/ A device to prevent blade mcvement towarc low pitech af the r. pa ™.
reaches a preset valve,
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there was no delsy in apolying emergency measures because of alertness of
the crew member 1n the cabin at the time of the overspeedang.

Tt 1s very apparent that a serious accident was barely averted. Had
the flight reached hicher terrain on course a descent, as made, would not

have been possible. Alertness and good judgment, vnder extreme emergency,
are strongly reflected in the crew's conduct,

Findings
On the basis of all available evicence the Board finds that:
1., The company, the aircrait, snd the crew were currently certifacated.

2« The gross veight of the aireraft at takeoff was under the maximur:
allowable.

3., The ecovernor drive shaft of No., 3 pronelier failed in flaght causzng
the engine and propeller to overspeed,

L. MNo. 3 proveller could nmot be feathered because broken fragments of
the drave shaft blocked o1l porits of the featrering system,

5. Hign-speed mnomilling e~ntinued and the engine impeller failed
centrifugally, severing fuel injection lines and 01l passages; a severe en-
gine fare ensued.

6. The fiare coulec not be extinguished and the engine and propeller fell
free.

Probable Cause

The Boarc determnes that the prebable cause of thas accident was faiiuvre
of No. 3 propeller governor drive shait which resulted in over-speeding,
1nabilitr to feather the propeller, an engine failure, fire, and inflicht 1~ss
of the I, 3 porverplant.

BY THL CIVIL AFRONAUTICS BOA=D:

/s/ JAMES R, DURFEE

/s/ JOSEPH P. ADAMS

/s/ CHAN GURNEY

/s/ HARMAR D. DENNY
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Investipation

The Civil Aeronautics Board was notified of the accident on December 28,
1955, An investigation was mmmediately initaated in accordance with the pro-
visions of section 702 (a) (2) of the Cival Aeronautics Act of 1938, as
amended,

Ar Carrier

Pan American World Airways, Inc., 15 a New York corporation with 1is
main offices 1n New York, New York, as are headquarters for ats Atlantic
Divaision., The corporation operates as an air carrier under a certifacate of
public convenmience and necessity issued by the Cavil Aeronautics Board, and
an air carrier operating certificate issued by the Civil Aercnauntzics Adminis-
tration. These certificates authoraze the carrier to engage in air transporta-
t1on between varwous points in the Unarted States and foreign countries, in-
cluding the route involved in this instance,

Flieht Personnel

Captain A, D, Reedy, age L3, held a valid airman certificate with an
sarline transport rating and DC-7, B-377, L-h9, and 7L9 ecquipment ratings.
He had a total of 13,972 flying hours, of which 366 hours were in DC-7 air-
crafi,

First Officer U, J. Box, age 3L, held a valid airman certificate wath
airline transport rating and DC-k, DC-6, and DC-7, and I-L9 and B-377 eguap~-
ment ratings., He had a total of 11,70L flying hours, of which 307 hours were
in DC-7 arrcraft.

Third Officer J. B, Sorenson, age 2L, held a valid airman certificate
with comercial pilot, single= 2nd multi-engine land and instrument ratings.
Fe had, 1n addition to other time, 29 hours in DC=7 aircraft.

Flight Fngineer L. C. Thayer, age L3, held a valad airman certificate
with flight engineer, aircraft and engine mechanic ratings. He had 6,952
hours of flying time, of which 311 hours were in DC-7 aircraft.

Miss Artha Gruhl was employed by the carrier on July 20, 1953. She was
aeting 1n the capacity of purser on the flight.

Miss Eva Fredin was employed by the carrier on October 3, 1955, and was
acting in the capacity of stewardess on Flight é5.

The Aircraft

Douglas DC-7B, N 776PA, mamifacturer's serial No. LL870, was delavered
to Pan American World Airways on August 19, 1955. Total flyanp tame since
manufacture was 1,22L hours., The aircra‘t was powered by four Wright model
TC97218DAL, enganes, Time since overhaul on Nos, 1, 3, and L engines was
approximately 200 hours each; No. 2 engine had 306 hours since new. The air-
eraft had Hamilion Standard model 3LESO propellers with total time on Nos. 1,
3, and lj, of 1,22l hours each with 806 hours on No. 2.
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